Cadmium toxicity and oxidative metabolism of pea leaf peroxisomes.
The effect of growing pea plants with 50 microM CdCl2 on the activated oxygen metabolism was studied at subcellular level in peroxisomes isolated from pea leaves. Cadmium treatment produced proliferation of peroxisomes as well as an increase in the content of H2O2 in peroxisomes from pea leaves, but in peroxisomal membranes no significant effect on the NADH-dependent O2*- production was observed. The rate of lipid peroxidation of membranes was slightly decreased in peroxisomes from Cd-treated plants. This could be due to the Cd-induced increase in the activity of some antioxidative enzymes involved in H2O2 removal, mainly ascorbate peroxidase and glutathione reductase, as well as the NADP-dependent dehydrogenases present in these organelles. The activity of xanthine oxidase did not experiment changes by Cd treatment and this suggests that O2*- production in the peroxisomal matrix is not involved in Cd toxicity. This was supported by the absence of changes in plants treated with Cd in the Mn-SOD activity, responsible for O2*- removal in the peroxisomal matrix. Results obtained indicate that toxic Cd levels induce imbalances in the activated oxygen metabolism of pea leaf peroxisomes, but its main effect is an enhancement of the H2O2 concentration of these organelles. Peroxisomes respond to Cd toxicity by increasing the activity of antioxidative enzymes involved in the ascorbate-glutathione cycle and the NADP-dependent dehydrogenases located in these organelles.